The role of phosphatidylinositol 3-kinase, Src kinase, and protein kinase A signaling pathways in insulin and glucagon regulation of CYP2E1 expression.
The signaling pathways involved in insulin and glucagon regulation of CYP2E1 expression were examined in primary cultured rat hepatocytes. Insulin addition to primary cultured rat hepatocytes for 24 h resulted in an approximately 80% and >90% decrease in CYP2E1 mRNA levels at 1 and 10 nM insulin, respectively, relative to untreated cells. Addition of the phosphatidylinositol 3-kinase inhibitor wortmannin, or the Src kinase inhibitor geldanamycin, prior to insulin addition, inhibited the insulin-mediated decline in CYP2E1 mRNA. In contrast, treatment of cells with glucagon (100 nM), or the cAMP analogue dibutyryl-cAMP (50 microM), for 24 h increased CYP2E1 mRNA levels by approximately 7-fold. Addition of the protein kinase A inhibitor H89 prior to glucagon treatment attenuated the glucagon-mediated increase in CYP2E1 mRNA by approximately 70%. Glucagon (100 nM) opposed the effects of insulin (1 nM) on CYP2E1 mRNA expression and conversely, insulin blocked the effects of glucagon. These data provide compelling evidence for the regulation of CYP2E1 expression via mutually antagonistic signaling pathways involving insulin and glucagon.